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ABSTRACT 

In many upper-elementary school classrooms, students 
are given few decision-making prerogatives, in junior high school, it 
becomes increasingly rare for them to receive the decision-making 
opportunities they believe they should have. Both person-environment 
fit theory and pawn theory would predict that a failure to provide 
students with such opportunities in their mathematics classrooms will 
prompt them to devalue mathematics. This study tests this hypothesis. 
Students from 12 school districts in the Transitions in Early 
Adolescence Project in the Detroit area completed questionnaires in 
the fall and spring of two successive school years* Reported are data 
from 1,823 students in grade six during 1983-84 and in grade seven 
the next year. Assessed were student perceptions of actual and ideal 
decision-making opportunities in mathematics classrooms. Overall a 
substantial increase in constraints on students' decision-making 
prerogatives coincides with the transition to junior high school, and 
there is a steady increase in lack of decision-making across sixth 
and seventh grades, students who experienced a lack of 
decision-making in their mathematics classrooms perceived mathematics 
to have less intrinsic and utility value than did students v;ho had 
more decision-making experiences. Twenty-nine references are listed. 
(MNS) 
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Decision-Making in the Classroom and Ear-/ AdoleEienti \^riioin9 o-^ f •atheinat i cs 

Gne o-f the rriajor contributions that Jacquei/nne Ecc^es has fnade 

to che literature concerned t^i th achievement is ner suggestion that 

achievement behavior cannot be adequately explained by models that 

are based primarily on expectancies and causal ? t tr i bu t i ons . 

Although it is clear that expectancies and attributions do influence 

student e-f-fort and achievement in school subjects, students' beliefs 

concerning the "alue o-f each subject also in-fluence the amount of 

'^■^■fort they exert (e .q. ,Eccli s, Adler, &■ Meece, 19S4; Eccles 

s 

Wig-field, r?35>. When a studen^ bel ieves that a given subject is 
interesting or enjoyable and that the knowledge ga»ned from studying 
the subject will help them reach long- or short-range goals that ar^ 
important to them, then the^ cice^ more likely to display the 
e-f-fort and persistence necessary to gain .itastery o-f the subject. 
Furthermore, i-4hen students value a given subject, they are lil<e!/ to 
continue striving to iearn that subject even in the absence ot 
extrinsic rewards or pres'^ures for achievement. 

As researchers have gained a greater appreciation ot the role o-f 
subjective task value in influencing achievement, the^ heve become 
interested in understanding the -factors that determine a students 
task-related value perceptions. A partial list o-f -factors that have 
been identi-fied as in-fluences on students' valuing o-f various school 
subjects are: a* social stereotypes, b) direct or «r,direct 
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commuru cat i ons -frorn ^ocializers concern* ^9 the imDortc.nce oi :he 

subject, c.) classroom evaluation Dractices, and d> the comp i 1 1/ , 

novelty and di-f-ficulty o-f the curriculum used to teach the subject 

<Eccles, et al., 1?S4; Stipek, 1?S7). The- oresent paper rocuses on 
r 

still another partial determinant o-f the value students place on tne 
activities, assignments, and subject matter o-f a course; -inetner thev' 
are given the decision-making opportunites that they think they 
should have. 

When studen t s' are not o%fen the role in cl ass room 
decision-making that t. v -feel they should have, it makes tnem -feel 
like they are being "pushed around" by the teacher. DeCharms »>l?o3, 
r?76, 1^$^) has dubbed this experience o-f not having the choices one 
needs and wants as the pawn experience . He argues that givmg 
students choices that -fit their needs creates in them a -eeHng 0+ 
■freedom, encourages them to take personal responsibility -for the'r 
learning, and gives them a -feelinq o-f ovjnershiD over their actions in 
the classroom. In contrast, >A»hen students ar^e not gi'^en a meaningful 
role in dec i si on-mak i ng , this decreases their interest 5nd enjoyment 
in I'jhat they are learning and increases the likelihood that students 

conclude that their coursework has little utilitv In heioing 
them meet the if" goals. In other i^ords, when there is a lack o-f fit 
between classroom decision-making and students' needs and ideals, 
students^ perceptions of the intrinsic and utility value of their 
classwork will decline. 

Classroom decision-making practices may es&ec»ail/ influence 
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value perceptions during adolescence. The term "aaol escence" is 
derived -from the Latin verb, adol escere , "to grow up". For 
adolescent students, one o-f the most salient prerogatives associated 
with being "grown up" is the opportunity to inake decisions tor one's 
self (e.g., Strang, 1?57'). Furthermore, a very common comolalnt o-f 
adolescents is that they are not alloi^jed su-f-ficient ODOor 'un i 1 1 es -for 
choice and self-determination (e.g., Duval i , \96Z\ Lee, Statuto, & 
Kedar-Uoi vodas, 1?83; Midgley.fe Feldlau-fer, 1986: Reuman, Mac Iver, 
Klingel, Midgley, Feldlauter, & Hermalin, 1?34>. Thus, it is 
appropriate that many theorists emphasize the early adolescent's need 
■for autonomy (e.g., Groteuant, 1983; Havinghurst, i?51; Rank, 1945; 
Spranger, 1955; Youniss, 1980), 

Un-fortunatel y, in the classroom, this need tor choice rind 
se 1 -f-QOvernance is -frequentl/ ignored. In many upper-e i ementar / 
school classrooms, students are given -few dec i s i on-mak i rio 
prerogatives. The situation get even worse in junior hsgn; as 
students make the transition to junior high schooi , \i becofr^es 
increasingly rare -for them to receive the decision-making 
opportunities that they beiieve thev should have "^.Midgley -Si 
Feldlauter, 1936) . 

Both person-environment -fit theory (Hunt, 1975; Lev'in 1935; 
Murray, 1938) and pawn theory (DeCharms, 1984; would predict that a 
■failure to provide students with the decision-making ODpor tun 1 1 » es 
that the/ think they should have in their mathematics classrooms mMI 
prompt them to devalue ma^nematics. This study tests this 
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hypothesis. Fur thsrmore , because the upper-el ^Tentc^^y icrioo' 
students in this study were followed longitudinally across the 
transition to junior hi«5h sc.iool , this study is able to test whether 
the declines in decision-making -fit that coincide with the transition 
to junior high school are partly responsible for post-tr ?nsi t i on 
declines in students' valuing of mathematics. 
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Method 

Samp] e 

The sc-.mple examined here participated in 5. longitudinal 
in^^est i gat i on J called the Transitions in Early Adolescence 
Project . This project is concerned with the inpact o-f change in 
the classroom and -family environments of earlv adolescents on 
their achievement-related beiie-fs, motives, values, and behaviors. 
Students in the Transi t ions project completed questionnaires at 
school in the -fall (between early October and late November) and 
spring (between late March and late April) of two successive 
school years (1933-84 and 1934-35). The occasi ons when students 
completed questionnaires will be called Waves 1 through 4, 

Twelve school di str i c ts wi th varying educational practices 
were recruited -for the Trans i t i ons project. The scnool districts 
are located in the Detroit metropolitan area and serve lower- 
middle and iTiiddle income communities. Mo participating school 
districts are rura! or inner-city districts. Ten o-f the twelve 
districts are characterized by a student body that 1= ^t lea=t 35 
percent Caucasian; the remaining two districts are <SC percent and 
5 percent Caucasian, respectively. 

Participation in the Transi t i ons project was *>oluntary. At 
the beginning o-f the 1983-34 school year, teachers in these 
di stricts were invited to participate i-f they taught -fi-fth or 
si)^th graders scheduled to make the transition to middle/junior 
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high school the -following year. The actual participation rate 
among these targeted teachers was 95 percent, In this way, 
teachers of 143 classrooms were recruited! 14 fifth grade 
classrooms, 107 sixth grade classrooms, and 22 classrooms 
containing students o-f more than one grade level . Students 
participated on a voluntary basis as well; 79 percent (324S/4110) 
of the students enrolled in targeted classrooms agreed to 
participate at Wave 1. Of these participating students, 30 
percent <N = 2o03) filled out a student questionnaire at all four 
waves of the longitudinal study. Sample attrition was due mostly 
to students moving out of the districts involved in the study. 

Case selection . Only a subset of the student sample from the 
Transi t i ons project is selected for the analyses reported here. 
The analysis sample is restricted to students who were sixth 
graders in elementary schools during the l'?83-84 school year and 
seventh graders in junior high schools during the following school 
year. Students who changed classrooms or teachers during the 
school year are excluded, as are any students who failed to answer 
all questionnaire i tems measur i ng students*' actual and ideal 
decision-making pf^erogat i ves at all four waves. The total number 
of students included by these criteria is 1823. The analysis 
sample is somewhat smaller still in those longitudinal analyses 
focusing on the relation between decision-making and students' 
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math valuesj in«o-far as some students did not complete ai i 
questionnaire items measuring math Msilues at all waves. 
Measures 

Survey questionnaires were administered to students in the-lr 
math classrooms. Students*' decision-making prerogatives in math 
were measured using -five pairs ot items adapted -from Lee et 
al . (1983). Each yoked pair of items assessed student perceptions 
o-f actual and ideal decision-making opportunities in their math 
classrooms. For example*! 

Do you help to decide how much math homework you get? 

Do you think you should help to decide how much math homework 
you get? 

These items asked students about decision-making opportunities 
with respect to inhere they sit in math class, how much math 
homework they receive, what math they work on dunnc class, fjhat 
they work on in class a-fter -finishing their math assignments, and 
what the rules are in their class. Esch i tem measur i ng actual 
decision-making prerogatives was coded < 1'^ -for students who said 
that they did not have the decision-making prerogative and (2') -for 
students indicating that they did have the prerogative, 
Similarly, responses concerning ideal or preferred decision-making 
prerogatives were coded <1) -for students who thought they should 
not have the prerogative snd <2) -for students who thought they 
should have the prerogative. For each yoked pair o-f items 
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measuring actual and ideal prerogatives, students could be coded 
in one o-f -four ways; (a) CQri = trained discrepant , i -f students said 
they do not but should have a dec i s i on-maK i no prerogative; (b) 
unconstrained discrepant , i-f they said they actually do but should 
not have the prerogative; <c) unconstrained congruent , i-f they 
said they actually do and should have a decision-making 
prerogative; or (d) constrained congruent , i-f they said they do 
not and should not have that prerogative. 

In addition to the decision-making items, the student 
questionnaire assessed students^' math-related belie-fs, values, and 
behaviors. Four items were indicators o-f math intr-nsi*: value and 
■five items measured math utility value. These items, developed by 
Parsons <19S0>j are listed in the Appendix, 

Con-f i rmator/ -factor analyses were per-formed to establish that 
items intended to measure the same value were un i dimensi onal , and 
items intended to measure distinct values showed discriminant 
validity (Reuman, 1986). For each value, a comoosite variable was 
created by summing students*' responses to the multiple indicators 
o-f the value. The internal consistency reliabilities o-f the 
composites representing the intrinsic value and the utility value 
o-f math were .75 and .7?, respectively. 
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Resul ts 

Lonoitudinal trends in deci sion-mc^k »nQ -fit 
Each type of decision-making fit shows a distinct 
longitudin J trend as students make tho transition to junior rngh 
school. At each wave, we counted how many <out of five^ decision- 
making prerogatives students said they did or did not and should 
or should not have, Table 1 displays the mean (and standard 
deviation of the^ frequency of each type of decision-making fit in 
the fall and spring of sixth grade (Waves 1 and 2, respectively) 
and again in the fall and spring of seventh grade (Waves 3 and 4). 
These descriptive statistics are computed for 1823 students who 
made the transition to junior high school and who answered all 
decision-making items at all waves. Longitudinal trends were 
assessed for each type of decision-making fit using repeated- 
measures MANOVA, with grade (sixth versus se^jenth^, semester wall 
versus spring), and the grade-by-semester interaction speci-^Jed as 
wi th in-subjects effects. 

Constrained discrepance . The tendency for students to sa:*' they do 
not but should have dec i si on-mak i ng prerogatives increases from 
the sixth- to the seventh grade CRl, 1822) = 115.38;^ ( .0013. 
Constrained discrepance also increases from fall to spring 
seniesters CF(1, 1S22) = 32.43; _d < .0013. The cr^de-by-se^^ester 
interaction is not significant CF(1, 1322J = .02; p = .373. 
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UnconstPAingd discrepance . The tendency -for s.'udents to 5^/ they 
do but should not have dec is ion-m^k^nQ preroocit i^e; decreases irom 
sixth- to seventh gi de ILE^i. lo22) = 135.00; j> < .0013. This 
type OT decision-mciking -fit shows <^ signiTic^nt semester de:i«rie 
as we]] CF(1, 1822) = 20.40; d < .0013 but no sioni-ficant grade- 
b/-semester interaction CF(1, 1S22) = 1.67; = .J03. 
Constrained' congruence . The tendency -for students to sa/ they do 
not and should not have decision-making prerogatives shows a 
significant decline -from the -fall to sprin semeste'^s CF(1, 1822) 
= 31.04;^ < .001], but no significant grade effect CF<1, 1822.) = 
2.08; p= .153 or grade-by-semester interaction CFd. 1822) = 
1 .65] £ = .203 . 

Unconstrai'ned congruence . The t. denc> for students to say they 
do and should have decision-making prerogatives shows highly 
significant effects of grade tF»'lj 1822) = 605.02; • .0013. 
semester CF<1, 1322) = 22}.16;_p « .0013, and the grade-by- 
semester interaction CF(1,1S22) = 230.86;^ < .0013. Although 
unconstrained congruence shows a general decline from sixth- to 
seventh grade, we observe no semester decline in the sixth but a 
substantial semester decline in the seventh grade. 

Whe*) we pool the frequencies of constrained di*^crepance and 
constrained congruence at each wave <3.39, 3.4*1, 3.32, and 3.80 at 
;*iaves 1 through 4, respectively), we note overall a substantial 
Increase in constraints on students*' decision-making prerogatives 
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that coincides with the transition to junior high schoo] . When we 
pool the -frequencies o-f constrained discrepance and uncon = trained 
discrepance at each waye <2.07j 2.14, 2.25, and 2.34 at Waves 1 
through 4, respectively), we note overall a steady increase in • 
lack of decision-making -fit acrcss sixth and seventh grades. 
CI uster Anal yses 

To assess the e-f-fects o-f decision-making congruence on students'' 
valuing o-f math, we needed to compare groups o-f students who 
di-f-fered in the amount and/or type o-f decision-making congruence 
they were experiencing. Ivlard^s (1?63) hierarchical clustering 
procedure provided a conceptually strai gnt-forward way o-f 
partitioning our data set into groups o-f students who di-ftered in 
decision-making -fit. (Monte Carlo studies indicate that, along 
with average linkage methods, Ward^'s method O'jtper-forms most other 
clustering methods in its ability to -find known groups in data 
[e.g., Kuiperi Fisher, 1?75; Mojena, 19771), At the -first step 
in Ward^'s procedure, each student is de-fined as a "cluster" o-^ its 
own. Then, at each subsequent step, clusters are combined on the 
basis o-f their similarity on the "clustering variables" ''i.e., 
Uard^s Method joins those clusters that result in the minimum 
increase in the within-group sum o-f squares. Thus, a "group" is 
de-fined as a cluster o-f individuals in which the variance among 
the members on the clustering variables is relatively small.) 




13 



TablH 1 



Lonoitudinal Trends in Decision-Making Fit 
Across the Transition to Junior Hi oh School 





Type o-f 
Decision-Making Fit 


! Wave 


! 1 






1 


Constrained Discrepance 


! 1 .64 


1 .7S 


1 ,99 


2.12 




(I .40) 


(i .46> 


<1 .53) 


(1 .54) 


Unconstrained Discrepance 


0.43 


0 ,36 


0 .26 


0.22 




•:0.66) 


t.O .43) 


CO. 55) 


<0.52) 


Constrained Congruence 


' 1 .75 


1 ,66 


• t w 


1 . c-S 




<1 .35) 


•'.'i ,36) 


•:i .4^) 


a .4.5) 


Unconstrained Congruence 


1.17 


1 


0.?2 


0.42 




a .04) 


U.06) 


<0 .37) 


<0.64) 



Note., Each cell displays the mean -frequency 3-f a particular 
type o-f decision-making -fit. Standard deviations are given in 
parentheses. These descriptive statistics are computed -for 
1823 students who were sixth graders in 1933/34, seventh 
'graders in 1934/35, and answered all decision-making items at 
al 1 waves . 
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In the cluster analyses reported here, the clustering 
variables were simple counts (for each student at each wave) oi 
the number of decision-making areas in which the student was 
experiencing each type of person-environment fit; constrained - 
discrepance, unconstrained discrepance, constrained congruence, 
unconstrained congruence. Two cluster analyses were performed: 
one based on students' decision-making fit during the fall and 
spring of sixth-grade and one based on students' fit during both 
semesters of seventh-grade, (Actually, because of the linear 
dependence that exists among the four measures of decision-making 
fit at each wave, only three of the measures from each '^ave were 
needed to cluster students. The uncorrstrained discrepance measure 
was arbitrarily selected as the measure to omit at each wa^e.) 

Selecting the number of clusters . When using a hierarchical 
clustering method to group individuals, one must decide when to 
stop combining clusters (i.e. How many clusters does one need to 
reproduce the "natural" groupings in the data?). The =ooner one 
stops combining clusters, the more homogeneous are the individuals 
within each of the resulting groups. On the other hand, the - 
earlier one stops combining clusters, the more likely it is that 
many of the resulting groups wi'l differ only in trivial ways. 
Generally, one tries to select a pars imon i us stopping point, one 
that yields a relatively small number of distinct, wel 1 -separated 
groups (e.g., a stopping point that distinguishes the major types 
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oi person-environment -fit -found in the data, but does not 
distinguish among minor subtypes.") In the cluster stnalyses that 
are repor^'ed here, the most parsimoius 5toppin«3 Doint in wh»ch the 
resulting clusters met the -follcwinQ criteria was selected: D'on 
the average, over 5Q*A oi the variance in the person-environment 
■fit measures must be "between-cluster variance", (i.e., the 
average R-SQR one obtains when predicting students^ person- 
environment -fit measures based upon their cluster membership must 
be greater than .50) 2) the ratio o-f the smallest be tween-c ] uster 
distance to the largest wi th i n-c 1 uster distance must be greater 
than 1.0 <i.e., the distance between the two most similar 
individuals assigned to di-fterent clusters must be larger than the 
two most dixTerent individuals assigned to the same cluster) and, 
3) the "amalgamation coe-f -f i c i ent" -for the step immediately 
■following the stopping point must show a large jump in sire 
(relative to coer-f i ci en ts at earlier steps) suggesting that two 
relatively dissimilar clusters are combined \i one -fails to stop. 
Application o-f these three criteria resulted in selection o-f rive 
clusters at both the sixth- and seventh-grade years. 1 

Sixth grade clusters . The -five clusters o-f students, 
depicted in Figure !, can be described as -follows: 

"Stable Constrained Discrepant" students receive -fewer 
decision-making opportunities than they reel entitled to 
throughout the sixth grade. That is, they exhibit high levels o-f 
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constrained discrepance and low levels o-f every other variety of 
person-environment -fit). 

In contrast, "Constrained Conqruent" students have low 
levels o-f constrained discrepance but high levels o-f constrained 
congruence throughout sixth grade. These students do not have 
much o-f a voice in decision-making in their math class but they 
don't -feel they should have such a voice. 

"Balanced Congruent" students have moderate levels o-f both 
types o-f congruence <uriconstrairied and constrained). Thus, -for 
these students, the overall match between classroom decision- 
making practices and the students'' ideais is relatively high. 

In the -final two clusters, students experience an escalation 
o-f constrained discrepance between the -fall and the spring. For 
"Losers", this escalation o-f discrepancy is precipitated by a loss 
c-f actual prerogatives during the school year. <in the -fall, 
Losers have moderate levels o-f unconstrained congruence and 
moderate levels o-f constrained discrepance. By the spring, 
unconstrained congruence is largely eliminated by the revocation 
o-f prerogatives and is replaced by high levels o-f constrained 
discrepance.) For "Aspirants", the increased discrepancy within 
the sixth grade year is due to an escalation ot students' ideals. 
(In the -fal 1 X Aspirants have high levels o-f constrained congruence 
and low levels o-f constrained discrepance. Bv the spring, 
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however, the students have become di ssat i si -f i ed wi th the hsoh 
level of constraint they are experiencing,) 

Seventh grade clusters . The -five clusters found in /ear 2 
are depicted in Figure 2. Because of the jo'a^ levels of actual • 
prerogatives given to students at the beginning of junior high 
school, unconstrained congruence is rarely found in seventh grade. 
As a result, there is no Balanced Congruent cluster in seventh 
gradei In its place, a new cluster of students, the 
"Relinquishers" appears. Relinquishers have moderate levels of 
constrained discrepance and low levels of constrained congruence 
at the beginning of the year. These students relinquish some of 
their ideals as the year progresses. As a result, their 
constrained congruence increases to moderate levels and their 
constrained discrepance drops, The Constrained Congruent, Stable 
Constrained Discrepant, Losers, and Aspirants clusters all 
reappear in seventh grade, 

The cross-classification of students based on ^ixth- and 
seuenth-Qrade clusters . So far, we have =aid nothing a out the 
relative frequency of the various clusters. Similarly, the 
association between oner's sixth-grade cluster and one^s seventh- 
grade cluster has not been considered. Table 2 reports the 
observed frequency table obtained when students are cross- 
tabulated based on their cluster assignments during sixth- and 
seventh-grade. As can be seen from the colurnn totals of this 
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Table 2 

Seuenth-Grade Cluster by Sixth-Grade Cluster; Observed Frequencies 



Sixth-Grade Clusters 



Seventh-Grade Clusters 


Losers 


Stable 

Constrained 

Discrepant 


Asp irants 


Constrained 
Congruent 


Ba] anced 
Congruent 


Total 


Losers 


<55 


85 


44 


6Z 


106 


362 


Stable Constrained 
Oi screpant 


47 


109 


35 


40 


58 


289 


Asp i rants 


9 


18 


38 


91 


55 


211 


Constrained Congruent 


\6 


26 


37 


249 


133 


476 


Rel inquishers 


43 


94 


88 


102 


158 


485 


Total 


180 


342 


242 


544 


515 


1823 
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table, 5Qy. ([544 + 515]/1823:> of the students evpcT i enced high 
levels of dec ision-rriak ing -fit during both semesters c-f sixth- 
grade; 307, were in the constrained congruent cluster and 28J< ^^le^•e 
in the balanced congruent cluster. In contrast, inspection ot the 
row totals reveal that only 26X of the students (constrained 
congruent students) experienced Jec i sion-mak i ng fit at both 
semesters of seventh-grade. In other words, 737. of the students 
perceived moderate or high levels of constrained discrepance 
during the fall and/or spring of seventh-grade. 

An inspection of the frequencies in each cell of the cross- 
tabulation suggest that there is a .si gn i f i can t association between 
one's sixth-grade cluster and one''s seventh-grade cluster <Chi-Sqr 
[16] = 351,30, p < ,0001 ) I However, measures of predictive 
association suggest that the knowledge of a student's sixth-grade 
cluster only moderately improves our ability to predict that 
student's seventh-grade cluster. For e;(ample, an uncertainty 
coefficient of ,06 indicates a 67, reduction in uncertainty in 
predicting a student's seventh-grade cluster if one knows the 
student^'s sixth-grade cluster. 

The patterns in the data that contribute to this 67, reduction 
in uncertainty (and which produce the significant chi'-sauare) can 
be seen in Table 3 which reports the differences between observed 
frequencies and expected frequencies. Membership in the losers 
cluster in sixth-grade decreases the probability that one will be 




Table 3 

Seu<^nth-Grade Cluster by Sixth-Grade Cluster; Obserued - Expected Frequencies 



Sixth-Grade Clusters 



Seventh-Grade Clusters 


Losers 


Stable 

Constrained 

Discrepant 


Aspirants 


Constrained 
Congruent 


Bal anced 
Congruent 


Losers 




17* 


-4 


-46** 


4 


Stable Constrained 
Discrepant 


18* 


55*** 


-3 


-46** 


. . -24* 


Aspirants 


-12* 


-22** 


10 


28* 


-5 


Constrained Congruent 


-31** 


-53*** 


-2<5* 


107*** 


4 


Rel inquishers 


-5 


3 


24* 


-43* 


21 



»Freeman-Tukey Deviate >. 2 »#Freeman-Tukey Deviate >. 4 #»#Freeman-Tukey Deviate > 6 
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in the constrained congruent or aspirant clusters in seuen th-grade 
and increases the prcbabilitx that one v^ill be in the losers 
cluster or the stable constrained discrepant cluster, Ltf^s«^ise, a 
stable constrained discrepant student in sixth-grade is less 
likely than average to end up in the constrained congruent or 
aspirant clusters and is more likely to end up in the loser and 
stable constrained discrepant clusters. Aspirants in si;?th-Qrade 
are more likely than average to become relinquishers in seventh- 
grade Dut are relatively unlikely to be constrained congruent. 
Constrained congruent students in sixth-grade are much more likely 
than average to be constrained congruent in seventh-grade, They 
are less likely than other students to become stable constrained 
discrepant or losers or relinquishers. Finally, sixth-graders who 
experience balanced congruence <a mixture o-f unconstrained and 
constrained congruence) are less likely than average to become 
stable constrained discrepant in seventh-grade. 



We used repeated-measures MAMOVAs to test the e-f-fects o-f two 
between-subject -factors <sixth grade cluster, seventh grade 
cluster) and two wi thin-subject -factors (school -year , semester) 
on each measure o-f students' valuing o-f math. 2 



The MANOVA summary table can be -found in Table 4. Each o-f 
the -factors included had a signi-ficant e-f-fect on students-' 



E-f-fects o-f Cluster on Students' ^^^aluino o-f Math 



Intrinsic Oalue 




Table 4 

Effects of Sixth-Grade Cluster <C6), Seventh-Grade Cluster (C7), Year of 
Observation (YR) , and Semester of Observation (SEM) on Students' Valuing 
of Mathematics 



E-f-fect 




£<Intr insic Value) 


f <Util ity Value) 


C6 


4 


8.91*** 


6.34*** 


C7 


4 


21 .40*** 


13.32*** 


C6 X C7 


16 


- .54 


.47 


YR 


I 


76.58*** 


116.21*** 


C<5 X YR 


4 


8.13*** 


1.11 


C7 X YR 


4 


20 . 94*** 


15.02*** 


C<5 X C7 X YR 


16 


.95 


.95 


SEM 


1 


35.76*** 


31 .22*** 


C<S X SEM 


4 


.37 


2.62* 


C7 X SEM 


4 


2.5:^* 


2.30 


C<5 X C7 X SEM 


16 


.72 


.86 


YR X SEM 


1 


13.96*** 


1.58 


Co X YR X SEM 


16 


3.92** 


3.22** • 


Q7 X YR X SEM 


4 


5.33*** 


2.76* 


Co X C7 X YR X SEM 


16 


2.19** 


.65 



NOTE. — For f<Intrinsic Value), di^ = 1692. For f <Ut i 1 i ty Val ue) , 



dfa^ = 1715. 
*p < .05. 

< .01 . 
***p < .001. 
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perceptions oi the intrinsic value of math. For example, main 
effects of schoolyear and semester reflected the fact that, on the 
average, students valuing of math decreased markedly both »An ti in 
and between each school year. However, the highest order 
interaction, sixth grade cluster x se^'enth grade cluster x year x 
semester, was significant. This indicates thcj^t the effect of each 
factor depends on which levels of the other factors are presontt 
For example, the effect of being in a particular person- 
environmefit fit category during seventh-grade cn one's valuing of 
math depends somewhat on oner's person-en^' i ronment fit in sixth 
grade, and on the year and semester under consideration. Because 
this highest-order interaction is weak and not fully 
interpretable , in discussing the results we emphasize some of the 
\c<\»}er order interactions <e,g», the seventh-grade cluster x year x 
semester interact ion) , 
Effects of Seventh-Grade Cluster 

Bonferroni compar i sons were used to test the simple effects 
of seventh-grade cluster holding constant si;<th-grade cluster, 
year and semester, (In tt.ese type of comparisons, the overall 
error rate for contrasts made within a given sixth-grade cluster, 
year, and semester is controlled by adusting the critical alpha 
level to take account of the number of comparisons being made,) 

Effects on students who were constrained conoruent in sixth 
grade , Figure 3 depicts the intrinsic valuino of math display<?d 
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A Loser 

n Stable Constrained Dlscrepont 



P ' ^ 

6th/Fall 6th/Spring 7th/Fall 7th/Spring 

Grade/Semester 

Fi gure 3, Ef fe c ts of Sev en b h-Grade Cluster on Per c e ty^eA _I n t r i n s i c 
Value of Math by Students who were Constrained Congruent in Sixth 



Summary of Bonferroni Comparisons 

6th/Fa11 and 6th/Springt No signi-ficant di -fferences among means, 
7th/Fan t Constrained Congruent > Relinquisher, Loser, Stable Constrained 
Di screpant 

Aspirant, Relinquisher > Stable Constrainec Discrepant 
7th/Springi Constrained Congruent > Aspirant, Relinquisher'*, Lc ?r. Stable 
Constrained Discrepant 
Aspirant > Loser'*, Stable Constrained Discrepant 
Relinquisher > Loser, Stable Constrained Discrepant 

Note I A indicates that the relevant comparison is only marginal ly 
signi'ficant <2 < .10). For all other comparisons listed, 2 < .05. 
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by students «A«ho were all in the constrained congruent cluster in 
sixth-grade but who were in various clusters at =9';enth grade. 
The results of Bon-ferroni comparisons among the means at each wa'^e 
are summarized in the bottom half ot the -figure. Thp comparisons 
i.i the -fall and spring ot sixth-grade indicate that students^ 
cluster membership in _sev^n_th -grade was not significantly-related 
to students' valuing of math in sixth -orade ; the sixth-crade means 
for students who ended up in different seyen th-grade clusters were 
not significantly different. Hon^ever, students' cluster in 
seventh-grade was related to valuing of math in se»en th -orade . 

Consider x.^e comparisons among the means in the fall of 
seventh grade. As hypothesized, those students who have low 
levels of person-environment discrepance in the fall of seventh- 
grade (Constrained Congruent or Aspirant students) display 
significantly higher valuing of math than do students who have 
high levels of discrepance at this point (Stable Constrained 
Discrepant students). Relinquishers and Losers have moderate 
levels of discrepance in the fall. It was therefore expected that 
their valuing of math would be lowef" than that of Constrained 
Congruent and Aspirant students but would be higher than that of 
Stable Constrained Discrepant Students. This expectation was 
confirmed, but some of the relevant comparisons were not 
statistically significant. 
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Comparisons among the intrinsic value means in the spring o-f 
seventh grade are also consistent with expectations. Students who 
have remained or become highly discrepant Otable Constrained 
Discrepants and Losers) value math less than .tudents y^ho have - 
remained highly congruent (Constrained Congruents) or who have 
shi-fted -from low moderate to high moderate congruence 
(Relinquishers). Aspirants <who have become moderately 
discrepant) value math less than the Constrained Congruent 
students but still value math more than Stable Constrained 
Di screpant students. 

E-f-fects on students who were Salanced Congruent students in 
sixth-orade . Figure 4 depicts the intrinsic valuing o-f math 
displayed by students who were Balanced Congruent in sixth-grade 
and summarizes comparisons among these students based on their 
person-environment -fit cluster in seventh grade. The -findings are 
similar to those -found tor students J^^ho were Constrained Congruent 
in sijjth grade. The valuing o-f math in si/<th grade among Balanced 
Congruent students who end up in dir-ferent se»'enth-gr ade cluster? 
does not vary s i gn i -f i c an 1 1 y . In contrast, comparisons among 
seventh-grade clusters in the -fall and spring o-f seventh grade 
indicate that, at each semester, students who experience high 
congruence between actual and ideal decision-making opportunities 
report higher valuing o-f math than Co students who experience a 
wide discrepancy between actual opportunities and the 

2d 




■ Rellnqufsher 

A Loser • 

3 Stable Constrained Discrepant 



^ ' 1 1 

6fh/FalI 6fh/Spring 7th/FalI 7fh/Spring 

Grade/Semester 



Figure 4. Effects of Seventh-Grade Cluster on Perceptions of the Intrinsic 
Value of Math for Students who were Balanced Congruent in Sixth Grade. 
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Summary o-f Bon-ferponi Comparisons 

6th/Fall and 6th/Spring: No significant differences among means. 
7th/Fall: Constrained Congruent > Relinquisher, Stable Constrained 
Discrepant 

Aspirant, Relinquisher, Loser > Stabla Constrained Discrepant 
7th/Spring: Constrained Congruent > Relinquisher", Loser, Stable 
Constrained Discrepant 
Aspirant, Relinquisher > Stable Constrained Discrepant 

mi- A indicates that the relevant comparison is only marginally 
significant <£ < .10). For all other comparisons listed, £ < .05. 
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opportunities they -feel are justi-fied. For example, in the -fall, 
Constrained Congruent and Aspirant students report higher t;aluing 
of math than do students who are Stable Constrained Discrepant. 
Again, the expectation that Relinquishers and Losers would value 
math less in the -fall than Constrained Congruents and Aspirants 
but more than Stable Constrained Discrepants was con-firmed, but 
only some o-f the relevant comparisons were statistically 
si gn i -f i cant . 

In the spring, students who have remained or become highly 
discrepant (Stable Constrained Discrepants or Losers) value math 
less than students who have remained highly congruent (Constrained 
Congruent). Students with midrange levels o-f discrepance 
(Relinquishers and Aspirants) value math less than students with 
high congruence and more than students i/nth low congr'jence, 
although not all o-f the relevant comparisons are signi-f icant. 

E-f-fects on students who were Losers, Aspirants, or Stable 
Constrained Discrepants in sixHi-grad^ Figures 5, 6, and 7 
depict the e-f-fects o-f seventh-grade cluster on studen ts who "were 
sixth-grade Losers, Aspirants, and Stable Constrained Congruents, 
respectively. Although each -figure is slightly di-f-ferent, the 
main -finding is robust: In both semesters o-f seventh grade, 
students in clusters characterized by high levels o-f decision- 
making discrepance value math less than do students in clusters 
characterized by decision-making congruence. 
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O Consfrained Congruefrf 

□ Aspirant 

■ Relinquisher . 

A Loser 

S Stable Constrained Discrepant 



6th/Fall 6th/Spring 7th/Fall 7th/Spring 
Grade/Semester 



Figure 5. Effects of Seventh-Grade Cluster on Perceptions of the Intrinsic 
Value of Math for Students who were Losers in Sixth-Grade. 



Summary of Bonferroni Comparisons 

6th/Fal 1 and 6th/Spring: No significant differences among means. 
7th/Fall: Constrained Congruent > Stable Constrained Discrepant" 

Aspirant > Stable Constrained Discrepant 
7th/Spring: Constrained Congruent > Loser", Stable Constrained Discrepant 
Relinquisher > Stable Constrained Discrepant 

Note . A indicates that the relevant comparison is only marginal ly 
significant (£ < ,10). For all other comparisons listed, £ < .05. 
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O ConstraFned Congruont 
□ Aspfronf 



Relinquisher 



A Loser 



O Stable Consfralned Discrepant 



ethAall 6th/Spring 7th/Fall 7Th/Spring 
Grade/Semester 



Figure 6, Effects of Seventh-Grade Cluster on Perceptions of the 
Intrinsic Value of Math for Students who were Aspirants in Sixth Grade, 



Summarx of Bon-ferroni Comparisons 

6th/Fall and ith/Spring: No significant differences among means. 
7th/Fall: Constrained Congruent, Aspirant, Relinquisher, Loser > Stable 

Constrained Discrepant 
7th/Spring: Constrained Congruent > Loser, Stable Constrained Discrepant 
Relinquisher > Stable Constrained Discrepant 

Note. A indicates that the relevant comparison is onlx marginally 
significant <£ < ,10). For all other comparisons listed, £ < .05. 
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6th/Fall eth/Spring 7th/Fall 7th/Spring 
Grade/Semester 
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Figure 7. Effects of Seventh-Grade Cluster on Perceptions of the Intrinsic 
Value of Math for Students Who Were Stable Constrained Discrepant in 6th Grade 

Summary o-f Bon-ferroni Comparisons 

6th/Fan : Aspirant, Relinquisher > Stable Constrained Discrepant" 
6th/Spring! Constrained Congruent, Aspirant, Relinquisher, Loser > Stable 

Constrained Discrepant 
7th/Fall! Constrained Congruent, Aspirant, Relinquisher, Loser > Stable 
Constrained Discrepant 
Constrained Congruent > Relinquisher, Loser 
7th/Spring: Constrained Congruent, Relinquisher, Loser > Stable Constrained 
Di screpant 

Aspirant > Stable Constrained Discrepant^ 

Notf,. A indicates that the relevant comparison is only marginally 
signi-ficant <£ < .10), For all other comparisons listed, £ < ,05, 
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E-f-fects o-f Sixth-Grade Cluster 

Figure 8 depicts the e-f-fects o-f sixth-grade cluster on 
perceptions o-f the intrinsic value o-f math -for students who are 
Stable Constrained Discrepants a-fter the transition to junior high 
school. In the -fall, the most discrepant students (Stable 
Constrained Discrepants) have a lower mean valuing o-f math than do 
those students who have the least amount oi constrained 
discrepance (Constrained Congruents, Aspirants, and Balanced 
Congruents). Between the -fall and the spring, hovjever, Aspirants 
become di ssat i s-f i ed with the high constraints they are 
experiencing. Their rating o-f the intrinsic value ot math drops 
below that o-f Constrained Congruent and Balanced Congruent 
students. O-f course, all the students in Figure S experience 
stable constrained discrepance upon entry to junior high. 
Regardless o-f their sixth-grade cluster, their valuing o-f math 
drops sharply. (There is no significant relationship between 
sixth-grade cluster and valuing o-f math in seventh grade -for these 
students. ) 

Inspection o-f the simple e-f-fects o-f sixth-grade cluster 
within each o-f the remaining seventh grade clusters reueals that 
the e-f-fects on valuing o-f math during the sixth-grade year are 
similar regardless o-f students^ seventh-grade cluster. For 
example, i-f one plots a separate -figure like Figure 8 -for students 
within each seventh grade cluster, the sixth-grade portions o-f 
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O Consfrorned Congruent 
□ Aspirant 



Balanced Congruent 



S Loser 



A Stable Constrotned DtscrBpont 



6th/Fall 6th/Spring 7th/Fall 7th/Spring 
Grade/Semester 
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Figure 8* Effects of Sixth-Grade Cluster on Perceptions of the Intrinsic 
Value of Math for Students who Become Stable Constrained Discrepant in 
Seventh Grade, 

Summary o-f Bon-ferroni Comparisons, 

6th/Fall: Constrained Congruent^ Balanced Congruent > Stable Constrained 
Discrepant 

Aspirant > Stable Constrained Discrepant"* 
(Sth/Spring: Constrained Congruent, Balanced Congruent > Stable Constrained 
Discrepant 
Loser > Stable Constrained Discrepant^ 
Constrained Congruent > Aspirant" 
7th/Fan and 7th/Spring: No significant differences among means. 

Note. A indicates that the relevant comparison is only marginal ly 
significant <£ < .10). For all other comparisons listed,. £ < .05. 
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these -figures are similar to *ach other and to the siKth-grade 
portion o-f Figure 3, For the s^ike ot brevitv, ther^torc-, none of 
these -figures are plotted here, Instead, Figure ? disDlrys the 
siverage e-f-fects o-f sixth-grade cluster a-fter lumpirio together 
students who end op in di-f-ferent seventh-grade clusters and 
reports comparisons among the sixth-grade cluster means. (Because 
o-f the larger cell sizes obtained a-fter collapsing across seventh 
grade clusters, Sche-f-fe contrasts are reported rather than [less 
r igorous] Bon -f err on i contrasts. ) 

Figure 9 can be summarised as followsi in the -fait o-f sixth- 
grade, Stable Constrained Discrepant students have si on i -f i can 1 1 y 
lower perceptions o-f the intrinsic value o-f math than any or the 
other students. The only unexpected -finding is that, on the 
average, Aspirants have lower intrinsic valuing o-f math than do 
students in the Constrained Congruent cluster even though Aspirant 
and Constrained Congruent students have equally high levels o-f 
constrained congruence in the -falli Between the -rail and the 
spring o-f sixth grade, students who experience an escalation o-f 
constrained discrepance (Losers and Asp i ran ts> lower their 
perceptions o-f the intrinsic value o-f math. Thus, by the spring, 
they no longer value math si gn i -f i can 1 1 y more than students in the 
Stable Constrained Discrepant Cluster. 

As can be seen in Figure ?, the e-f-fects o-f one's sixth grade 
cluster tend to persist into seventh grade. However, as noted 
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O Consfrqmad Congruent 
□ Aspirant 



■ Balanod Congruant 



S Loser 



A Stable Consfratned Discrepant 



6th/Fall 6tti/SprIng 7th/FaH 7th/SprIng 
Grade/Semester 

Figure 9, Effects of Sixth-Grade Cluster on Students' Perceptions 
of the Intrinsic Value of Math. 

Summary o-f Sche-f-fe Comparisons 

6th/Fall: Constrained Congruent, Balanced Congruent, Loser, Aspirant > Stable 
Constrained Discrepant 
Constrained Congruent > Loser, Aspirant 
6th/Spring: Constrained Congruent, Balanced Congruent > Loser, Aspirant, 

Stable Constrained Discrepant 
7th/Fal 1 ; Constrained Congruent, Balanced Congruent > Stable Constrained 
Di screpan t 
Constrained Congruent > Loser, Aspirant 
7th/SprinQ; Constrained Congruent, Balanced Congruent > Stable Constrained 
Discrepant 
Constrained Congruent > Loser, Aspirant 
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Note. All o-f the listed comparisons are significant, 2. < .05. 
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earlier, the degree o-f persistence depends on one-'s seventh-grade 
cluster <See Figure S -for =in example o-f nonpers'stence .'J 

Util itv UAlue 

The MANOVA summary table can be found in Table 4. Each o-f* 
the -factor<^ has a signi-ficant e+'-fect on students' perceptions o-f 
the utility value o-f math and these perceptions decline, on 
average, both between and within each school/ear, In contrast to 
the intrinsic value analysis, the -four-way interaction is not 
signi-ficant. Two o-f the three-way interactions are signiricant; 
the sixth grade cluster x year x semester and the seventh grade 
cluster X year x seo^ester interactions. This indicates that the 
nature and magnitude o-f the cluster et-fects depend upon the 
schoolyear and semester under considerat ion ^ 
E-f-fects o-f Seventh-Grade Cluster 

The mean perceptions o-f the utjsity value or math -for 
students in each o-f the seventh-grade clusters is summarized in 
Table 5. (The means listed in Table 5 are adjusted means: to 
permit more meaning-ful comparisons, the ei-fect o-f sixth-grade 
cluster on math utility value has been covaried out. Experiencing 
person-environment mismatch during sixth-grade predisposes one to 
value math less in seventh-grade regardless o-f how well the 
decision-making prerogatives in seventh-grade match those one 
thinks one should have.) With one exception, there is no 
signi-ficant relation between oner's valuing o-f math in si^ith-grade 
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/able S 

Summary oi Sche-f-fe Ccmparisons among Math Utility Value Means -for each 
S.>venth-Grade Cluster denotes pairs oi clusters significantly di-f-ferent 

at the .05 level J 



Mean in 
.Fall/Sixth 

30.94 
29.98 
30.32 
30.07 
29.64 

Mean in 
Spring/Sixth 

30.48 
30.17 
30.07 
29.<58 
29.06 

Mean in 
Fall/Seventh 

30.69 
29.73 
28.97 
28.34 
26.25 

Mean in 
Spr ing/Seventh 

29.98 
28.30 
28.75 
26.88 
25.93 



Seventh-Grade Cluster 

Constrained Congruent <C) 
Aspirants (A) 
Rel inquishers (R) 
Losers <L) 

Stable Constrained Discrepant <S) 



Seventh-Grade Cluster 

Constrained Congruent <C) 
Aspirants (A) 
Rel inquishers (R) 
Losers <L) 

Stable Constrained Discrepant (S) 



Seventh-Grade Cluster 

Constrained Congruent <C) 
Aspirants (A) 
Rel inquishers <R) 
Losers <L) 

Stable Constrained Discrepant <S) 



Seventh- drade Cluster 

Constrained Congruent <C) 
Aspirants (A) 
Rel inquishers <R) 
Losers <L) 

Stable Constained Discrepant (S) 
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and one^s (-future) seven th-grade cluster. The one exception is 
that, even be-fore their entry into seventh-grade, students^ who 
become Stable Constrained Discrepant in seventh-grade perceive 
math to have less utility value than do students who become 
Constrained Congruent in seventh-grade. This relation between 
oner's seventh-grade cluster and one's pre^'ious valuing oi math 
suggests that students who don't think math is very use-fui or 
important may be more likely than students who value math to be 
di ssat i s-f i ed wi th the low le^el o-f decision-making prerogatives 
encountered upon entry to junior high school. 

How is ones' seventh-grade cluster related to perceptions o-f 
math utility value in seventh-grade? The -findings can be 
summarized simply: with one notable exception, the e-f-fects o-f a 
student's seventh-grade cluster on his or her perceptions o-f the 
use-fulriess and importance o-f math during seventh grade, match 
those e-f-fects that would be predicted based on person-env jrcnment - 
■fit theor> . At each semester, students who experience a wide 
discrepancy between actual and ideal decision-making opportunities 
report lower math utility value than do students mho experience a 
close -fit beween actual opportunities and the opportunities they 
-feel are justi-fied. For example, in the -fall, the stable 
constrained discrepant cluster is experiencing much more person- 
environment mismatch than any other group (See Figure 2). One 
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would there-fore predict that it should also value math less than 
any other group. It does. 

In the -fall; the relinquishers and the losers hawe rrioderate 
levels of constrained discrepance (See Figure 2). One i-MOuld 
predict that they should value math less then the constrained 
congruent cluster and the aspirants. The relinquishers and losers 
do value math less than the constrained congruent group BUT not 
significantly less than the aspirants. (The aspirants are the 
exception mentioned earlier. They value math less than would be 
predicted based on their person-environment fit in the fall.) 

By the spring, the losers have become almost as discrepant as 
the stable constrained discrepant group. One igould therefore 
expect the losers' valuing of math to drop to a le^el near that of 
the stable constrained discrepant students. It does? the stable 
constrained discrepant group continues to e bit the lOwest math 
utility value, but their valuing. of math is no longer 
significantly lower than that of the losers. 

The relinquishers, were named relinquishers because they 
achieved a moderate increase in constrained congruence between the 
fall and the spring by relinquishing some of their ideals 
concerning their role in classroom decision-making. Consistent 
with expectations, by the soring they value math almost as much as 
the constrained congruent cluster, rind value math significantly 
less than the two clusters where person-environment mismatch is at 
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its highest, the losers and the stable constrained discrepant 
students. 

In the spring, aspirants are right in the middle ot the other 
groups when it comes to person-environment mismatch. And as 
person-environment theory would predict, they are right in the 
middle as -far as valuing math is concerned. 

In summary, eiccept -for students in the Aspirant cluster in 
the -fall, it is possible to predict a students^ valuing of math in 
seventh-grade based on the c 1 oseness- o-f the person-environment fit 
found in the seventh-grade cluster of which the student is a 
member . 

Effects of Sixth-Grade Cluster 

One's cluster in sixth-grade is related to one-'s math utility 
^alue in sixth- and seventh-grade (See Table 6), For example, in 
the fall of sixth-grade, the constrained congruent cluster the 
balanced cjongruent cluster value math more than does the stable 
constrained discrepant cluster. Since the stable constrained 
discrepant cluster is exper i enc i ng much higher levels of person- 
environment discrepancy than these two clusters, this finding is 
consistent with person-environment fit theory. 

Students in the Aspirants cluster, however, display lower 
perceptions of mavh utility value in the fall of sixth-grade than 
would be predicted based on person-enu i ronmen t fit theory. At 
that time? students in the Aspirant cluster are experiencing as 
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Table 6 

Sunmtary ot Sche-f-fe Comparisons Among Math Utility Value Means -for 
each Sixth-Grade Cluster denotes pairs o-f clusters significantly 

di-f-ferent at the .05 level.) 



Mean in 
Fall/Sixth 



Sixth-Grade Cluster 



C B L A S 



30.79 
30.77 
30.12 
29.81 
29.20 

Mean in 
Spring/Sixth 



Constrained Congruent (C) 
Balanced Congruen\ B) 
Losers (L) 
Asp irants /A) 

Stable Constrained Discrepant (S) 



Sixth-Grade Cluster 



C B L A S 



30.93 
30.64 
28.64 
29.17 
28.61 

Mean in 
Fall/Seventh 



Constrained Congruent (C) 
Balanced Congruent (B) 
Losers (L) 
Aspirants (A) 

Stable Constrained Discrepant (S) 



Sixth-Grade Cluster 



29.99 
29.46 
28.49 
ii7.68 
27.69 

Me^n in 
Spring/Seventh 

29.07 
29.00 
27.30 
27.89 
26.30 



Constrained Congruent (C) 
Balanced Congruent <B) 
Losers (L) 

Aspirants (A) * * * 

Stable Constrained Discrepant (S) * * 



Sixth-Grade Cluster 



C B L A S 



Constrained Congruent (C) 
Balanced Congruent <B) 

Losers (L) * * 

Aspirants (A) 

Stable Constrained Discrepant (S) * * 
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much person-environment tit as the constrained congruent and 
balanced congruent clusters. One would there-fore expect the 
Aspirants to value math s i gn i -f i can 1 1 y inore than the students in 
the Stable Constrained Congruent Cluster, but this is not the 
case , 

Finally, the Losers — who are right in trie middle o-f the 
groups when it comes to how much person-environment mismatch they 
are experiencing in the -fall o-f sixth-grade— are aiso right in 
the middle o-f the groups in their valuing o-f math. 

The data in the spring o-f sixth-grade are consistent with 
expectations. By the spring, the Constrained Congruent and 
Balanced Congruent groups are the only two groups who are not 
experiencing a high le^el o-f person-environment mismatch. As 
would be predicted, these two groups display a higher oerceptions 
o-f math utility value than do the others. 

Regardless o-f one's sixth-grade cluster, mean perceptions o-f 
math utility value drop upon entry to junior high school, (This 
drop is responsible -for the large main e-f-fect o-f Year in Table 4). 
However, students i;iho experience either constr^iined or balanced 
congruence throughout sixth-grade are more likely than others to 
maintain a high valuing o-^ math in seventh-grade (see Table 6). 
Supplemental analyses con-firm that students who experience 
decision-making congruence throughout si.<th-grade have rngher math 
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utility value in seventh-grade than do others even after covarying 
out the e-f-fects o-f students*' seventh-grade clusters. 
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Di scussion 

Several researchers have noted iMith concern that, during early 
adolescence, there is a deterioration in the -fit between the needs or 
Qoals o-f students and the opportunities afforded them in ih^ 
classroom (e.g., Ecc 1 es Mi dgl ey , in press; Lispsitz, 1?77\ 
Sprinthall, 1935). Many feel that this decreasing congruency between 
students and their classroom environment^ m^y be partly responsible 
■for increases in students^ devaluation ot school subjects and 
alienation -from school during early adolescence (e.g., Feldiauter, et 
al . , 1?S7; Lee 1?7?> , 

One area o-f mismatch between early adolescents and their 
classroom environments is in the area o-f classroom decision-making. 
For example, students want more decision-making power in their 
mathematics classroom after the transi-tion to junior high school and 
receive less (Midgley & Feldlaufer, 1986). Teachers confirm this 
decline in decision-making opportunities. 

In the present study, we found a steady decrease in 
decision-making opportunities and decision-making fit across sixth- 
and seventh-grades. Furthermore, consistent with the predictions of 
person-environment fit theory and pawn theory, we found that students 
i.^hQ experienced a lack of decision-making fit in their math 
classrooms perce i ved ma th to have less intrinsic and utility value 
than dia students who experienced a close fit between the 
decision-making prerogatives provided to them and those prerooatives 
that they think they should have. Of course, causality cannot be 
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in-ferred -from thjs auasi -exper imentai dataset. The analyses mr^ 
designed to test only whether the relations observed in the data igere 
consistent or inconsistent with the hypothesis that decision-making 
congruence influences ones*' valuing o-f math. As in other studies 
that ^aMe examined this issue (Reuman et al., 1984; Mac Iver, et a),. 
l?S6) t a relation consistent with the hypothesis was -found. 
Futhermore, the relation is large enough to be educationally 
signiricant (e.g., cluster membership "ej<plains" about 13X o-f the 
variation in students-' perceptions o-f !»^ath intrinsic value in each 
semester o-f seventh-grade.) These f'ndings suggest that researchers 
and educators might be able to help prevent declines in students^ 
valuing o-f mathematics, i-f they modi-fied classroom deci 5 ion-makino 
practices in such a way as to increase the match between the 
prerogatives students -feel they should have and the prerogatives they 
are given. 

In examining the relation between dec i '= i on-mak i ng congruence and 
students mathematics-related bel ie-fSj attitutes, and values, earlier 
xtudies have not distinguished the two di-f-ferent types o-f congruences 
unconstrained congruence (teacher gives and student wants a voice in 
decision-making) and constrained conguence (teacher does not oive and 
student does not want a voice in decision-making). One contribution 
o-f this study is that it compares two types o-f ^.ongruent students! 
those whose congruence consists entirely o-f the constrained varietv 
and those whose congruence is a balanced mixture of both 
unconstrained and constrained congruence. The results indicate that 
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thv e-ffects o-f constrained congruence and balanced congruence on 
students^ valuing o-f math are highly similar. Both types ot 
congruence are associated ivith a high valuing of math <3ee Table i 
and Figure ?) . Furthermore, the et-fects o-f seventh-grade cluster on 
math intrinsic value are similar -for studen ts who were congruent in 
sixth-grade, regardless o-f whether they were constrained congruent or 
balanced congruent (compare Figures 3 and 4). The -functional 
equivalence o-f the two types o-f congruence is consistent with the 
binding in earlier studies (Reuman et al . , 1?84; Mac Iver et al., 
i9S6) that overall decision-making congruence (summing cons tra i ."ied 
and unconstrained congruence) predicts student outcomes much better 
than does the level o-f actual decision-making opportunities. Taken 
together, these -findings suggest that past research has perhaps 
placed too much emphasis on the sheer number of dec i s i on-Tiak i nq 
opportunities given to students without demoting erio«-'Qh expMcit 
attention to whether the opoor tun i t i es prou»d5d matcn student 
preferences and ideals. 

What then is our message to educators? It is our hope that 
educators will work toward increasing the fit between actual 
decision-making opportunities and the opportunities that students 
feel are justified. This is a particularly important message for 
junior high school teachers to hear because early adolescents e.<press 
a desire for more control over their Mves (Lee l?7?\ Lee, Statuto. 
Kedar-Moi vodas , 1983). Yet, when these early adolescents move from 
elementary to junior high sciiool , they are given fewer opportunities 
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to mr-^ke suggestions regarding what they will learn and how thev wMl 
learn it (Feldl au-fer , et al., 1987^. The junior high school tc-achers 
in our sample, by re-fusing to provide their students with 
decision-making oppcrtun i t i es, eliminated the possibility o-f balanced 
congruence and thus Increased the proportion o-f students t'»ho were 
experiencing moderate or high levels o-f discrepance between the 
prerogatives available and the prerogatives students -fei i were 
justi-fied. Wt? have shown that such discrepance i= assoc iated wi th a 
lowered valuing o-f math. Furthermore, others have demonstrated that 
valuing o-f math is a major determinant o-f decision*^ to enroll in math 
wr.en it becomes an optional subject in school (Chipman, Brush, 
Wilson, 1935; Eccles, et al,, 1933), Similarly, one's valuing o-f a 
subject has an important in-fluence on how much e-f-fort one expends 
trying tc Ttaster thfr -iubj^^ct (e.g., Eccl es & Wi^g-f ield, 1?35>. Thus, 
continued constrained discrepance may prcmDt seme rtudenxs to "slack 
o-f-f'' in t^C'i'^ matnemat.cs classes and lo stop taking mathematics 
'je-for*:- they acquire the If^'-'^l o-f skill required 70r admission to many 
col'-it majors and -for ma. .)r<. ^essi onal ?.nd technical occupat'ons. 

We acknowledge that it may not always be easy to iocreast^ che 
fit between actual decision-making opportunities in the class^^oom and 
the opportunities that stuoC^ts -fee« are justi-fied. Although 
students within a classroom tend to agree among tTiemselves concerning 
the actual opportunities present in their cia=sroom, thev display 
considerable disagreement concerning which opportunities thev -fee. 
are justi-fied (Mac Iver et al . , 1986). Because students di-frer in 
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what decision-making opportunities they belieM-? they 5ho»j;d have, ^ 
uni-form decision-making policy within a classroom may result in some 
students^ congruence and others" discrepancy. For example, allowing 
students to help decide how much math homework they will get may hctve 
a positive e^f^fect on students who believe they should have a say in 
this, but may have a negative e^f^fect on those who believe that the 
teacher should make this decision. <0n the other hand, the rarity oi 
unconstrained discrepance in this study and previous studies ma/ 
indicate that, when given a prerogative such as this, early 
adolescents who originally believe they should not have the 
prerogative quickly come to accept the prerogative as just i -f i abi e • > 
When students disagree over the desi rabi i 1 i ty o-f a particular 
decision-making opportunity, it may sometimes be possible to 
inaividual ire the role given to students to bring them all into 
congruence, For some types o-f derisions, however, establishing a 
classroom-wide decision-making policy may be the onlv practical or 
equitable course o-f action. When a classroom-wide decision-making 
policy is necessary, teachers could learn through class discussions 
what decisions a majority o-f their students believe they should have 
a say in. Prerogatives could then be established in speci-fic domains 
o-f classroom activity. Teachers and students could monitor the 
success with which students handle these prerogatives, establish 
sanctions -for misuse, and decide when a prerogative should be 
revoked. Even though scriie students'' prererences will not be met, 
being involued in the process o-f establishing, monitoring, and 



51 



Dec i z ' on-Ma.K i no 
37 

evaluating opportunities -for classrooms decision-making shouLd 
heighten students' -feelings o-f congruence with their classroom 
environment. Had more teachers in our sample requested input -from 
students about their ideal prerogatives, they might have been able to 
avert the condition where so many o-f their students felt they did not 
have decision-making opportunities they ought to have. 

One e-f-fect o-f involving students in the process oi classroom 
decision-making may be to rede-fine their ideal prerogatives, 
Students who were part o-f a minority that voted to institute a 
prerogative would become aw«*.re o-f the reasoning o-f the majority. 
This might facilitate the re-examination of their position. That is, 
hearing their classmates' or their teacher's arguments against a 
particular prerogative may help these students understand the re^^son^s. 
for the prerogatives absence. If this helps therrs fee! less strongly 
that they should have the prerogative, these students m'Ay suffer 
fewer of the negative consequences of lack of fit with the cUssrocm 
env i ronmen t . 
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STUODIT QUESTIOHHAIRE ITEMS MEASUMMG OUTCOMES' 
RELATED 10 MATHEMATICS 

#ttl •f/f/fjr r«/«e: Girls* itfh - ,$1S; Boys* ilpki - .m 
In 9«ncral, how useful is what you iMrn in mUi7 
not at all 



useful 

1 2 



very 

useful 

7 



How useful do you think the aath you are learning will be for what you 
want to Jo after you graduate and go to work? 

not at all 

useful uj^Cul 
^ 2 3 < 5 fi 7 

IS the amount of effort it will take to do well in Mth this ywir 
worthwhile to you? 

not very very 
worthwhile worthwhile 
12 3 15 6 7 

For being good at aath is 
not at all 

l^wrtant 

12 3 15 6 7 

How useful do you think high school Mth will be for what you want to do 
after you graduate and go to work? 

not at all v^ry 
useful useful 
12 3 15 6 7 
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Mitk htriMsU ¥»f$e: Girls' - .799; iofs' tl^kt • .74$ 

Do you spenc is mich time as you do in Mth 
(Check one ansJ )r . } 

1) because you have to in order to" finish the work. 

2) because you just like doing Mth. 



In general, I find working on Math assignMnts 

very very 
^ring interest ing 

1 2 3 1 5 6 7 



How mich do you like doing nth? 

a little a lot 

1 2 3 1 5 6 7 



Would you take Bore Mth if jypu didn't have to ? (Rttftrstd for iMiJfSes) 

1) I very definitely would take «ore Mth. 

2) I probably would take »ore Mth. 

3) Maybe I would take Bore Mth. 

4) I*B not sure. 

5) Maybe, but not that likely. 

6) I probably would not take any Bore Mth. 

7) I very definitely would not take any Bore Mth. 



58 



Footnotes 

lln 1977, Mojena developed an ad hoc rule -for selecting 
stopping points that seemed to work well in his Nonte Carlo study 
of hierarchical grouping methods. His rough rule oi thumb 
involves computing the mean and standard deviation o-f the 
amalgamation coefficients irorn every step in the clustsrino 
process. He suggests stopping at $ step in the clustering process 
where the amalgamation coefficient for that step is 3'to 3.5 
standard deviations above the mean. The stopping points we have 
selected either satisfy this rule (in seventh grade) or almost 
satisfy tii? rule (the amalgamation coefficient for the five- 
cluster solution in sixth grade is 3.52 standard deviations above 
the mean).( In sixth grade, the ratio of the smallest between- 
cluster distance to the largest wi th in-cluster distance is 1.3. 
The corresponding ratio in seventh grade is 1.2. On average, 52X 
of the variance in the person-env ironmer-t mesEures is b^tween- 
ciusters in sixth grade. The corresponding percentage in seventh 
grade is 51X. 

2In preliminary MANOVAs, we also included student gender as 
a between-subject factor. There were no significant main effects 
or interactions involving gender. 



